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This book contains the proceedings of the 
ICN-UCLA Symposium at Keystone, Colorado, 
February 24-29, 1980. ICN-UCLA Symposia are 
a joint venture of the ICN Pharmaceutical Company 
and the University of California, Los Angeles. 
The articles in this volume are reprinted from the 
Journal of Supramolecular Structure, volumes 
13-15. This series of well-known symposia reports 
always contains interesting information. I shall try 
to present a representative cross-section of the ma- 
terial published in this most recent volume. 
Several papers deal with surface receptors for 
lipoproteins, hormones and neurotransmitters. 
Brown, Goldstein and colleagues report on a sca- 
venger pathway for lipoprotein degradation in ma- 
crophages: Macrophages have a high affinity bin- 
ding site for human plasma low density lipoprotein 
(LDL), which also recognizes LDL in which the 
positive charges on the c-amino groups of lysines 
have been neutralized, thus giving LDL an enhan- 
ced negative charge. The negatively charged LDL 
binds to surface receptor sites and is rapidly inter- 
nalized and finally hydrolysed -in lysosomes. The 
liberated cholesterol is re-esterified in the cyto- 
plasm. A binding site for negatively charged LDL 
has so far been demonstrated only on macrophages 
and other scavenger cells. It is not expressed in 
cultured fibroblasts, smooth muscle cells, lympho- 
cytes or adrenal cells. It is speculated that the re- 
cognition of negatively charged LDL may be re- 
sponsible for the massive accumulation of chole- 
steryl esters that occurs in macrophages and other 
scavenger cells in patients with high levels of circu- 
lating plasma LDL. Strosberg and colleagues report 
on a several thousand-fold purification of the 
/3-adrenergic receptor from turkey erythrocytes. 
They conclude that the &receptor consists of at 
least 3 major components of M, 170 000,33 000 and 
30 000 which interact non-covalently. Beachy and 
Czech report on the production of antibodies 
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against rat adipocyte membranes by hybridoma 
cells. These antibodies bind to plasma membranes 
and mimic the action of insulin on glucose transport 
and glucose oxidation. Axelrod and his group re- 
port on their interesting finding that conversion of 
phosphatidylethanolamine (PE) to phosphatidyl- 
choline (PC) catalysed by membrane bound me- 
thyltransferases using S-adenosylmethionine as 
substrate is under control of catecholamines. Accu- 
mulation of phosphatidyl-N-monoethylethanola- 
mine is thought to cause an increase in membrane 
fluidity and to enhance the coupling of /&receptors 
to adenylate cyclase. Agents that inhibit phospho- 
lipid methylation decrease the number of receptors 
in intact HeLa cells, while increased phospholipid 
methylation unmasks cryptic receptors. The degra- 
dation of methylated phospholipids appears to be 
associated with the desensitization of the /3-adre- 
nergic receptors. Inhibition and stimulation of 
phospholipase A2 caused inhibition and stimula- 
tion respectively of the desensitization process. How- 
ever, as exciting as these suggestions and postulates 
are, it is not yet clear whether phospholipid 
methylation is a mechanism of prime importance in 
fi-adrenergic activation and deactivation of adenyl- 
ate cyclase or merely a correlated effect, one 
among many other pleiotropic hormonal effects. 
Koshland’s group has characterized a protein me- 
thyltransferase activity in crude extracts of S. typhi- 
murium which in vitro methylates bacterial chemo- 
taxis proteins. Since this methyltransferase activity 
was found to be absent in several mutants deficient 
in flagellar synthesis vu-), it is suggested that syn- 
thesis of this methyltransferase is coordinately re- 
gulated with that of flagellin and basal bodies. 
Several reports deal with nicotinic and muscar- 
inic receptors. Ehlert et al. show that binding of 
agonists to muscarinic receptors in rat fore-brain 
homogenates is inhibited by guanine nucleotides 
and enhanced by N-ethylmaleimide and Moody et 
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al. show that GTP and Gpp(NH)p inhibited the 
binding of vasoactive intestinal polypeptide but not 
of bombesin to rat brain membranes. Gordon and 
Diamond report on reversible phosphorylation of 
membrane bound acetylcholine receptor (AChR) 
from Torpedo californica by a membrane-bound 
protein kinase and phosphatase, although the bio- 
logical significance of covalent receptor modilica- 
tion is still unclear. Papers by Raftery and Fuchs et 
al. and Lindstrom deal with the interaction of 
AChR with antisera from animals with experimen- 
tal autoimmune myasthenia gravis. Claudio and 
Raftery suggest that certain antigenic determinants 
on AChR are responsible for induction of experi- 
mental autoimmune myasthenia gravis because a 
strong correlation exists between experimental auto- 
immune myasthenia gravis in rats and rabbits and 
the ability of antisera from these animals to inhibit 
a-bungarotoxin binding to solubilized AChR. Sara 
Fuchs summarizes her important work on the mol- 
ecular aspects of experimental autoimmune myas- 
thenia gravis. Quite apart from the pathophysiolog- 
ical relevance of such studies, these investigations 
as well as those of Lindstrom from the Salk-Institut 
have also contributed to a better understanding of 
structure-function relationships of AChR: One 
monoclonal antibodyline was directed against the 
cholinergic binding site and a surface antigen that 
crossreacts with AChR was found on thymic lym- 
phocytes. Moreover, it is reported that pharmacolog- 
ically inactive denatured AChR preparations can- 
not induce myasthenia in rabbits, although such 
preparations elicited antibodies that crossreacted 
with intact receptors, but denatured AChR had 
both preventive and therapeutic effects on experi- 
mental autoimmune myasthenia gravis. On the 
other hand, mild tryptic digestion of AChR did not 
abolish myasthenia inducing activity. 
Polypeptide neurotoxins from Pacific sea anem- 
ones and scorpion toxin have been used by Cat- 
terall and Beneski to identify a protein component 
of M,- 250 000 which modifies voltage sensitive 
sodium channels. Toxins will certainly continue to 
serve as important tools to characterize membrane 
ion channels. 
The bulk of the remaining papers deals mainly 
with membrane transport functions: Lanyi reports 
on a 580 nm pigment which is present in Halobac- 
terium halobium membranes in very small quanti- 
ties (0.13 nmol/mg protein). This second reti- 
nal-protein is like bacteriorhodopsin associated 
with primary sodium translocation. It is hypothe- 
sized that at least part of the ATP synthesis is driven 
energetically by the increased electrical potential 
due to sodium exit. Ferenci and Boos conclude that 
the X-receptor of E. coli which functions in the ad- 
sorption of X-phage also facilitates non-specific 
permeation of small molecules. It thus functions 
like a molecular sieve similar to porin. But in addi- 
tion, X-receptor is also a specific binding protein for 
maltodextrins which allows for transport of malto- 
dextrins that exceed the size limit for a porin-type 
translocation. Nikaido et al. also report on porins, 
the diffusion channels in the outer membrane of E. 
coli. 
Finally, Oxender and his group have synthesized 
branched-chain amino acid binding proteins which 
are part of the leucine-transport system in E.coli. 
They have used a coupled transcription/translation 
system. The proteins were synthesized in vitro as 
precursors with M, -2500-times greater than their 
respective mature forms. The precursor forms were 
converted to their mature forms during post-trans- 
lational incubation. Processing activity could be 
separated from the in vitro synthetic system by 
centrifugation, suggesting that it was membrane 
associated. Restoration of post-translational pro- 
cessing was achieved by adding inside-out mem- 
brane vesicles to membrane-depleted reaction 
mixtures. This work like that of Ardeshir and Fer- 
ro-Luzzi-Ames who have cloned the genes for the 
histidine transport system of S. typhimurium and 
that of Hall, Emr and Silhavy who have developed a 
genetic system for the h-receptor and for products 
of the lamB-genes and the porins demonstrates 
impressively what a powerful tool biochemical ge- 
netics has become for the study of in vitro synthesis 
and processing of membrane-bound proteins and 
for the production of membrane proteins in 
amounts sufficiently large to make feasible physical 
and chemical characterization. 
Several workshops were held and short resumes 
are included. In the receptor workshop, Bourne and 
his colleagues presented measurements of the gua- 
nyl nucleotide binding protein (G-protein) tagged 
with ADP-ribose following treatment of erythrocyte 
membranes from patients with pseudo hypo-para- 
thyroidism (PHP) with choleratoxin and NAD+. 
They found the G-protein reduced by 50% in 
PHP-patients and concluded that partial deficiency 
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